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Let us suppose that a and b are two definite values and x is a variable quantity which is to 
assume, gradually, all values located between a and b. Now, if to each x there corresponds 
a unique, finite y in such a way that, as x continuously passes through the interval from a 
to b, varies likewise gradually, then y is called a continuous…function of x for this 
interval. It is, moreover, not at all necessary, that y depends on x in this whole interval 
according to the same law; indeed, it is not necessary to think of only relations that can be 
expressed by mathematical operations. Geometrically represented, i.e. x and y imagined as 
abscissa and ordinate, a continuous function appears as a connected curve, for which only 
one point corresponds to each abscissa between a and b.  
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(3) (2) 2 2
1










(1) 1 A 24 3 12.5
B 39 17 43.6 (Table4-1 Fig.4-3)
5  = 6.63, A 1
 
(2) A B 39 37 94.9
Table4-2 Fig.4-4
= 1.271,  
 
(1) A 21 17 81.0 B
39 35 89.7 (Table4-3 Fig.4-5)
=0.913,  
(2) 1 A 21 15 71.4 B
39 18 46.2 (Table4-4 Fig.4-6)
= 3.523,  
(3) A 21 17 81.0
B 39 25 64.1 (Table4-5 Fig.4-7)
= 1.845, A
 
(3) 1 A 21 14 66.7
B 39 11 28.2 (Table4-6 Fig.4-8)








(1) 1 A 21 18 85.7 B
39 36 92.3 (Table4-7 Fig.4-9)
= 0.659,  
(2) 1 A 21 10 47.6
B 39 19 48.7 (Table4-8 Fig.4-10)
= 0.007,  
(2) 1 A 21 3 14.3




































A  B  
( ) ( ) ( ) ( ) 
10   1  4.2 0  0.0 
9  0  0.0 0  0.0 
8  0  0.0 1  2.6 
7  0  0.0 0  0.0 
6  0  0.0 1  2.6 
5  0  0.0 2  5.1 
4  0  0.0 1  2.6 
3  0  0.0 1  2.6 
2  0  0.0 5 12.8 
1  2  8.3 6 15.4 
0 21 87.5 22 56.4 
  24 100.0 39 100.1 
 
( ) 
A  B  
( ) ( ) ( ) ( ) 
10  23 95.8 29 74.4 
9 0  0.0 1  2.6 
8 0  0.0 2   5.1 
7 1  4.2 2  5.1 
6 0  0.0 2  5.1 
5 0  0.0 1  2.6 
4 0  0.0 0  0.0 
3 0  0.0 0  0.0 
2 0  0.0 0  0.0 
1 0  0.0 0  0.0 
0 0  0.0 2  5.1 







A  B  
( ) ( ) ( ) ( ) 
8   0  0.0  0  0.0 
7  1  4.8  0  0.0 
6  0  0.0  0  0.0 
5  1  4.8  1  2.6 
4  2  9.5  3  7.7 
3  5 23.8 10 25.6 
2  4 19.0 12 30.8 
1  4 19.0  9 23.1 
0  4 19.0  4 10.3 
  21 99.9 39 100.1 
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A  B  
( ) ( ) ( ) ( ) 
8   0  0.0  0  0.0 
7  0  0.0  0  0.0 
6  1  4.8  0  0.0 
5  0  0.0  0  0.0 
4  0  0.0  1  2.6 
3  1  4.8  1  2.6 
2  5 23.8  4 10.3 
1  8 38.1 12 30.8 
0  6 28.6 21 53.8 
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( ) ( ) ( ) ( ) 
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7  0  0.0  0  0.0 
6  0  0.0  0  0.0 
5  0  0.0  0  0.0 
4  1  4.8  3  7.7 
3  3 14.3  4 10.3 
2  2  9.5  3  7.7 
1 11 52.4 15 38.5 
0  4 19.0 14 35.9 
  21 100.0 39 100.1 
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( ) ( ) ( ) ( ) 
8   0  0.0  0  0.0 
7  0  0.0  0  0.0 
6  0  0.0  0  0.0 
5  0  0.0  0  0.0 
4  0  0.0  0  0.0 
3  1  4.8  1  2.6 
2  3 14.3  2  5.1 
1 10 47.6  8 20.5 
0  7 33.3 28 71.8 







A  B  
( ) ( ) ( ) ( ) 
8   1  4.8  1  2.6 
7  0  0.0  1  2.6 
6  1  4.8  3  7.7 
5  0  0.0  1  2.6 
4  3 14.3  6 15.4 
3  2  9.5 15 38.5 
2  6 28.6  4 10.3 
1  5 23.8  5 12.8 
0  3 14.3  3  7.7 
  21 100.1 39 100.2 
 
( ) 
A  B  
( ) ( ) ( ) ( ) 
8   0  0.0  0  0.0 
7  0  0.0  0  0.0 
6  0  0.0  1  2.6 
5  0  0.0  1  2.6 
4  1  4.8  0  0.0 
3  2  9.5  0  0.0 
2  1  4.8  9 23.1 
1  6 28.6  8 20.5 
0 11 52.4 20 51.3 






Fig.4-3 (1)  
A B  
Fig.4-4 (2)  
A B  
  
Fig.4-5 (1)  
A B  
Fig.4-6 (2)  





A  B  
( ) ( ) ( ) ( ) 
8   0  0.0  0  0.0 
7  0  0.0  0  0.0 
6  0  0.0  0  0.0 
5  0  0.0  0  0.0 
4  1  4.8  0  0.0 
3  0  0.0  0  0.0 
2  0  0.0  0  0.0 
1  2  9.5  3  7.7 
0 18 85.7 36 92.3 







Fig.4-7 (3)  
A B  
Fig.4-8 (3)  
A B  
  
Fig.4-9 (1)  
A B  
Fig.4-10 (2)  
A B  
 
 
Fig.4-11 (2)  












1 (  2012 p.97) (Fig.4-12)
Fig.4-13  
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A 6 B 1  
 
 
(1) 1 a 30 8 26.7 b-e
130 44 33.8  (Table4-10 Fig.4-15)
= 0.573,  
(2) 1 a 30 28 93.3 b-e 130
118 90.8  (Table4-11 Fig.4-16)
= 0.201,  
 
(1) a 30 12 40.0 b-e
130 102 78.5  (Table4-12 Fig.4-17)
5 = 17.603, a 1
b-e 1
b-e a  
(2) 1 a 30 9 30.0% b-e






b-e a  
(3) a 30 8 26.7%
b-e 130 74 56.9% (Table4-14 Fig.4-19)
=8.931, a 1
b-e 1
b-e a  
(3) 1 a 30 3 10.0%
b-e 130 58 44.6% (Table4-15 Fig.4-20)
= 12.381, a 1
b-e a  
 
(1) 1 a 30 14 46.7% b-
e 130 80 61.5% (Table4-16 Fig.4-21)
= 2.225,  
(2) 1 a 30 13
43.3% b-e 130 74 56.9% (Table4-17 Fig.4-22)
= 1.815,  
(2) 1 a 30 4 13.3%
b-e 130 12 9.2% (Table4-18 Fig.4-23)
= 0.456,  
 
 


















1-5 1 2 3  
 
1 1-1
(  2008 pp.45-46)
2 3
 
A 6 B 1  
A 6 B 1  
A 6 B 1  
 
C  
1 (5 160 ) 1 a 30 b-e 130  
2 (5 152 ) 




2015 10  
2  
20  
1 1-3  
2  
3  






Table4-19 2  
2 Table4-11 Fig.4-16





1 b-e 130 102 78.5 2 152
106 69.7 3 147 114 77.6
,  
(2) Table4-13 Fig.4-18
Table4-19 1 b-e 1 a 2
2 1 b-e 3 1 b-e
3 ,  
(3) Table4-14 Fig.4-19
Table4-19 1 b-e 3  




74 56.9 2 152 74 48.7 3 147 52
35.4 , 
1 b-e 1
a 3 2 3
, 
2 1 3  
(3) Table4-15 Fig.4-20
Table4-19 1 b-e 1 a 3
 
1 a 30 3 10.0 2





(2) Table4-17 Fig.4-22  
Table4-19 1 a 1 b-e 2 3
2 152 43








1 b-e 2 3 1





2 1 b-e 1 a
3 2 3  
1 b-e
 
1 b-e 2 3
2 3
 





















Table4-10 (1) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
10 0   0.0   0  0.0 10  6.6  1  0.7 
9 0   0.0   1  0.8  3  2.0  1  0.7 
8 0   0.0   0  0.0  5  3.3  0  0.0 
7 0   0.0   1  0.8  5  3.3  2  1.4 
6 0   0.0   1  0.8  7  4.6  1  0.7 
5 0   0.0   2  1.5  9  5.9  7  4.8 
4 0   0.0   2  1.5 13  8.6 10  6.8 
3 0   0.0   1  0.8 15  9.9  7  4.8 
2 0   0.0  12  9.2 20  13.2 24  16.3 
1 8  26.7  24  18.5 22  14.5 16  10.9 
0 22  73.3  86  66.2 43  28.3 78  53.1 
 30 100.0 130 100.1 152 100.2 147 100.2  
 
Table4-11 (2) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
10  24  80.0 96 73.8 121 79.6   95  64.6  
9 3  10.0  7  5.4   6  3.9    3   2.0  
8 1   3.3  3  2.3   6  3.9   10   6.8  
7 0   0.0  4  3.1   5  3.3    4   2.7  
6 0   0.0  4  3.1   0  0.0   10   6.8  
5 0   0.0  1  0.8   0  0.0    9   6.1  
4 0   0.0  2  1.5   3  2.0    2   1.4  
3 0   0.0  0  0.0   4  2.6    2   1.4  
2 0   0.0  1  0.8   0  0.0    0   0.0  
1 0   0.0  0  0.0   2  1.3    2   1.4  
0 2   6.7  12   9.2   5  3.3   10   6.8  













Table4-12 (1) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
9  0   0.0   0  0.0 0   0.0    0   0.0  
8 0   0.0   2  1.5 0   0.0    0   0.0  
7 0   0.0   0  0.0 0   0.0    0   0.0  
6 0   0.0   0  0.0 1   0.7    1   0.7  
5 0   0.0   1  0.8 1   0.7    2   1.4  
4 0   0.0   3  2.3 13   8.6    5   3.4  
3 1   3.3  34 26.2 10    6.6   20  13.6  
2 5  16.7  31 23.8 41  27.0   37  25.2  
1 6  20.0  31 23.8 40  26.3   49  33.3  
0 18  60.0  28 21.5 46  30.3   33  22.4  
 30 100.0 130 99.9 152 100.2  147 100.0  
 
Table4-13 (2) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
7   0   0.0   0   0.0   0   0.0    0   0.0  
6  0   0.0   1   0.8   0   0.0    0   0.0  
5  0   0.0   1   0.8   0   0.0    1   0.7  
4  0   0.0   4   3.1   2   1.3    1   0.7  
3  0   0.0  12   9.2   2   1.3    5   3.4  
2  0   0.0  28  21.5  17  11.2   23  15.6  
1  9  30.0  39  30.0  47  30.9   66  44.9  
0 21  70.0  45  34.6  84  55.3   51  34.7  
 30 100.0 130 100.0 152 100.0  147 100.0  
 
Table4-14 (3) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
7   0   0.0   0   0.0   0  0.0    0   0.0  
6  1   3.3   1   0.8   0  0.0    0   0.0  
5  0   0.0   2   1.5   0  0.0    1   0.7  
4  0   0.0   3   2.3   0  0.0    0   0.0  
3  1   3.3   5   3.8   4  2.6    5   3.4  
2  2   6.7  17  13.1  26 17.1   11   7.5  
1  4  13.3  46  35.4  44 28.9   35  23.8  
0 22  73.3  56  43.1  78 51.3   95  64.6  






Table4-15 (3) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
5   0   0.0   0   0.0   0   0.0    0   0.0  
4  0   0.0   1   0.8   0   0.0    0   0.0  
3  1   3.3   3   2.3   1   0.7    1   0.7  
2  0   0.0  10   7.7  13   8.6    4   2.7  
1  2   6.7  44  33.8  32  21.1   38  25.9  
0 27  90.0  72  55.4 106  69.7  104  70.7  
 30 100.0 130 100.0 152 100.1  147 100.0  
 
Table4-16 (1) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
8   0  0.0   0   0.0   0   0.0    1   0.7  
7  0  0.0   1   0.8   0   0.0    0   0.0  
6  0  0.0   3   2.3   2   1.3    1   0.7  
5  1  3.3   7   5.4   9   5.9    4   2.7  
4  4 13.3  15  11.5  11   7.2    9   6.1  
3  3 10.0  24  18.5  24  15.8   22  15.0  
2  3 10.0  17  13.1  29  19.1   30  20.4  
1  3 10.0  13  10.0  24  15.8   21  14.3  
0 16 53.3  50  38.5  53  34.9   59  40.1  
 30 99.9 130 100.1 152 100.0  147 100.0  
 
Table4-17 (2) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
7   0   0.0   0   0.0   0   0.0    0   0.0  
6  2   6.7   2   1.5   0   0.0    0   0.0  
5  0   0.0   2   1.5   1   0.7    0   0.0  
4  2   6.7   2   1.5   1   0.7    1   0.7  
3  2   6.7  12   9.2   2   1.3    2   1.4  
2  0   0.0  21  16.2   8   5.3    9   6.1  
1  7  23.3  35  26.9  31  20.4   32  21.8  
0 17  56.7  56  43.1 109  71.7  103  70.1  








Table4-18 (2) C  
( ) 
1 a  1 b-e  2  3  
( ) (%) ( ) (%) ( ) (%) ( ) (%) 
5   0   0.0   0  0.0   0   0.0    0   0.0  
4  0   0.0   0  0.0   0   0.0    0   0.0  
3  0   0.0   2  1.5   0   0.0    0   0.0  
2  1   3.3   3  2.3   3   2.0    0   0.0  
1  3  10.0   7  5.4  15   9.9   11   7.5  
0 26  86.7 118 90.8 134  88.2  136  92.5  




Fig.4-15 (1) C  Fig.4-16 (2) C  
  





Fig.4-19 (3)  
C  
Fig.4-20 (3)  
C  
  
Fig.4-21 (1)  
C  
Fig.4-22 (2)  
C  
 







Table4-19 1 a 1 b-e 2 3  
 
Tukey HSD 









1 b-e  -0.433 0.476 0.800 -1.66 0.79 
2  -2.786* 0.470 0.000 -4.00 -1.57 
3  -1.087 0.471 0.098 -2.30 0.13 
1
b-e  
1 1  0.433 0.476 0.800 -0.79 1.66 
2  -2.353* 0.281 0.000 -3.08 -1.63 
3  -0.654 0.283 0.097 -1.38 0.08 
2  
1 1  2.786* 0.470 0.000 1.57 4.00 
1 b-e  2.353* 0.281 0.000 1.63 3.08 
3  1.699* 0.272 0.000 1.00 2.40 
3  
1 1  1.087 0.471 0.098 -0.13 2.30 
1 5  0.654 0.283 0.097 -0.08 1.38 





1 5  1.018 1.867 0.948 -3.80 5.83 
2  -2.148 1.842 0.648 -6.90 2.60 
3  1.441 1.847 0.863 -3.32 6.20 
1
b-e  
1 a  -1.018 1.867 0.948 -5.83 3.80 
2  -3.166* 1.101 0.022 -6.01 -0.33 
3  0.423 1.110 0.981 -2.44 3.28 
2  
1 a  2.148 1.842 0.648 -2.60 6.90 
1 5  3.166* 1.101 0.022 0.33 6.01 
3  3.589* 1.066 0.005 0.84 6.34 
3  
1 a  -1.441 1.847 0.863 -6.20 3.32 
1 b-e  -0.423 1.110 0.981 -3.28 2.44 





1 b-e  -1.121* 0.262 0.000 -1.80 -0.45 
2  -.781* 0.258 0.014 -1.45 -0.12 
3  -.856* 0.259 0.006 -1.52 -0.19 
1
b-e  
1 a  1.121* 0.262 0.000 0.45 1.80 
2  0.339 0.154 0.126 -0.06 0.74 
3  0.264 0.156 0.327 -0.14 0.67 
2  
1 a  .781* 0.258 0.014 0.12 1.45 
1 b-e  -0.339 0.154 0.126 -0.74 0.06 
3  -0.075 0.150 0.958 -0.46 0.31 
3  
1 a  .856* 0.259 0.006 0.19 1.52 
1 b-e  -0.264 0.156 0.327 -0.67 0.14 





1 b-e  -.915* 0.195 0.000 -1.42 -0.41 
2  -0.325 0.192 0.331 -0.82 0.17 
3  -.625* 0.193 0.007 -1.12 -0.13 
1
b-e  
1 a  .915* 0.195 0.000 0.41 1.42 




3  0.290 0.116 0.061 -0.01 0.59 
2  
1 a  0.325 0.192 0.331 -0.17 0.82 
1 b-e  -.590* 0.115 0.000 -0.89 -0.29 
3  -.300* 0.111 0.037 -0.59 -0.01 
3  
1 a  .625* 0.193 0.007 0.13 1.12 
1 b-e  -0.290 0.116 0.061 -0.59 0.01 






1 b-e  -0.379 0.199 0.227 -0.89 0.13 
2  -0.144 0.196 0.884 -0.65 0.36 
3  0.043 0.197 0.996 -0.47 0.55 
1
b-e  
1 a  0.379 0.199 0.227 -0.13 0.89 
2  0.236 0.117 0.187 -0.07 0.54 
3  .422* 0.118 0.002 0.12 0.73 
2  
1 a  0.144 0.196 0.884 -0.36 0.65 
1 b-e  -0.236 0.117 0.187 -0.54 0.07 
3  0.187 0.114 0.356 -0.11 0.48 
3  
1 a  -0.043 0.197 0.996 -0.55 0.47 
1 b-e  -.422* 0.118 0.002 -0.73 -0.12 






1 b-e  -.426* 0.137 0.010 -0.78 -0.07 
2  -0.235 0.135 0.303 -0.58 0.11 
3  -0.167 0.135 0.605 -0.51 0.18 
1
b-e  
1 a  .426* 0.137 0.010 0.07 0.78 
2  0.191 0.081 0.084 -0.02 0.40 
3  .259* 0.081 0.008 0.05 0.47 
2  
1 a  0.235 0.135 0.303 -0.11 0.58 
1 b-e  -0.191 0.081 0.084 -0.40 0.02 
3  0.068 0.078 0.819 -0.13 0.27 
3  
1 a  0.167 0.135 0.605 -0.18 0.51 
1 b-e  -.259* 0.081 0.008 -0.47 -0.05 





1 b-e  -0.538 0.341 0.391 -1.42 0.34 
2  -0.378 0.336 0.675 -1.24 0.49 
3  -0.183 0.337 0.948 -1.05 0.69 
1
b-e  
1 a  0.538 0.341 0.391 -0.34 1.42 
2  0.161 0.201 0.854 -0.36 0.68 
3  0.355 0.203 0.297 -0.17 0.88 
2  
1 a  0.378 0.336 0.675 -0.49 1.24 
1 b-e  -0.161 0.201 0.854 -0.68 0.36 
3  0.195 0.195 0.749 -0.31 0.70 
3  
1 a  0.183 0.337 0.948 -0.69 1.05 
1 b-e  -0.355 0.203 0.297 -0.88 0.17 






1 b-e  0.000 0.210 1.000 -0.54 0.54 
2  .692* 0.207 0.005 0.16 1.23 
3  .692* 0.208 0.005 0.16 1.23 






2  .692* 0.124 0.000 0.37 1.01 
3  .692* 0.125 0.000 0.37 1.01 
2  
1 a  -.692* 0.207 0.005 -1.23 -0.16 
1 b-e  -.692* 0.124 0.000 -1.01 -0.37 
3  0.000 0.120 1.000 -0.31 0.31 
3  
1 a  -.692* 0.208 0.005 -1.23 -0.16 
1 b-e  -.692* 0.125 0.000 -1.01 -0.37 






1 b-e  0.021 0.082 0.995 -0.19 0.23 
2  0.029 0.081 0.985 -0.18 0.24 
3  0.092 0.081 0.670 -0.12 0.30 
1
b-e  
1 a  -0.021 0.082 0.995 -0.23 0.19 
2  0.008 0.048 0.998 -0.12 0.13 
3  0.071 0.049 0.461 -0.05 0.20 
2  
1 a  -0.029 0.081 0.985 -0.24 0.18 
1 b-e  -0.008 0.048 0.998 -0.13 0.12 
3  0.063 0.047 0.531 -0.06 0.18 
3  
1 a  -0.092 0.081 0.670 -0.30 0.12 
1 b-e  -0.071 0.049 0.461 -0.20 0.05 
2  -0.063 0.047 0.531 -0.18 0.06 
   
1
a  
1 b-e  -2.774 2.597 0.709 -9.47 3.92 
2  -6.076 2.562 0.084 -12.68 0.53 
3  -0.651 2.569 0.994 -7.28 5.97 
1
b-e  
1 a  2.774 2.597 0.709 -3.92 9.47 
2  -3.302 1.532 0.138 -7.25 0.65 
3  2.123 1.544 0.516 -1.86 6.10 
2  
1 a  6.076 2.562 0.084 -0.53 12.68 
1 b-e  3.302 1.532 0.138 -0.65 7.25 
3  5.425* 1.483 0.002 1.60 9.25 
3  
1 a  0.651 2.569 0.994 -5.97 7.28 
1 b-e  -2.123 1.544 0.516 -6.10 1.86 
2  -5.425* 1.483 0.002 -9.25 -1.60 
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31 30 (96.8%) 31 1 (3.2%)  
(1) 31 26 83.9% 31 1 3.2
31 3 9.7% 31 1 3.2
Table4-20  
(2) 31 29 93.5% 31 1 3.2
31 1 3.2 Table4-20  
(3) 31 28 90.3% 31 1 3.2
31 1 3.2% 31 1 3.2
Table4-20  
(4) 31 25 80.6% 31 2 6.5
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Table4-20 2  
2  (1) (2) (3) (4) 















1:  26  83.9 29  93.5 28  90.3 25 80.6 
2:  1  3.2 0 0.0 1 3.2 2 6.5 
3:  3  9.7 1 3.2 1 3.2 3 9.7 
4:  1  3.2 1 3.2 1 3.2 1 3.2 
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